isolated and sequenced in ion trap with a normalized collision energy of 35, an activation q of 0.25 and an activation time of 10 ms.
Online 2D LC Separation and LC-MS/MS analysis
The fully automated 7-cycle on-line two-dimensional LC-MS/MS was set up as described 3 . Briefly, the C18 trapping column was replaced with a biphasic precolumn (150 µm i.d.) comprised of a 3.5-cm column packed with 5 µm C18 120 Å reversed-phase material (ReproSilPur 120 C18-AQ, Dr. Maisch) and 3.5-cm column packed with Luna 5 µm SCX 100 Å strong cation exchange resin (Phenomenex, Torrance, CA) while all other setups remained the same. Enriched peptides were first loaded onto the biphasic precolumn. Ammonium acetate at concentrations of 0, 25, 50, 75, 125, 200 and 500 mM were then sequentially injected using a 48-well autosampler from the sample vial to elute bound peptides from precolumn to analytical column with reversed-phase separation. LC-MS/MS experiments were also performed with a 120-min linear gradient of 2-35% acetonitrile in 0.1% formic acid.
Data Processing and Analysis.
The raw data were first converted to mzXML files and DTA files using ReAdW (http://sourceforge.net/projects/sashimi/files/) and MzXML2Search (http://tools.proteomecenter.org/wiki/index.php?title=Software:MzXML2Search) programs, respectively. Bioworks 3.2 was used for protein identification by searching the DTA files against the human IPI protein database version 3.68 (87,062 entries) and its reversed complement. Initial precursor mass tolerance of 10 ppm and fragment mass deviation of 0.8 Th were set as the search criteria. The maximum number of miss-cleavages for trypsin was set as two per peptide. Cysteine carbamidomethylation was considered as a fixed modification, whereas methionine oxidation and desthiobiotinylation of lysine (+281.17394 Da) were included as variable modifications. Aside from the search parameters described above, lysine (+8 Da) and arginine (+6 Da) mass shifts introduced by heavy isotope labeling were also considered as variable modifications. The search results were then filtered with DTASelect 4 to achieve a peptide false discovery rate of 1%. Census was employed for peptide and protein quantification 5 . Extracted-ion chromatograms were first generated for peptide ions based on their m/z values and peptide intensity ratios were subsequently calculated in Census from peak areas found in each pair of extracted-ion chromatograms.
In vitro kinase activity assay for CDK6
CDK6 substrate peptide EGLPTPT 821 KMTPPFR derived from retinoblastoma-associated protein (Rb) was purchased from Genemed Synthesis, Inc. In vitro kinase assays for CDK6 are performed using mixture of 0.5 μg of CDK6/Cyclin D3 complex (SignalChem, Catalog #: C35-10H), 5 μM of CDK 6 peptide substrate EGLPT 821 PTKMTPPFR, 1×Kinase Dilution Buffer III (SignalChem, Catalog #: K23-09) and 1×Kinase Assay Buffer I (SignalChem, Catalog #: K01-09). To each reaction mixture, 500 µM of ATP, GTP, or S GTP was added separately and the final volume was adjusted to 40 µL by adding H 2 O. To test the inhibitory effect of S GTP on CDK6 phosphorylation, a series of S GTP solutions at concentrations of 0, 125 µM, 250 µM, 500 µM, 1 mM and 2.5 mM were added to individual CDK6 reaction mixture in the presence of a constant concentration of ATP (500 µM). In vitro CDK6 phosphorylation reactions were continued at 25°C for 45 min. The reactions were quenched with 10% TFA (4 μL). The resulting peptides were further desalted by ZipTip and then analyzed by LC-MS/MS on an LTQOrbitrap Velos mass spectrometer. Table S1 (Shown as Excel file in online Supporting Information). R SGTP10/1 ratio in S GTPaffinity profiling experiment and R SGTP/GTP ratio in S GTP/GTP competition binding assay using Jurkat-T cell lysates for 199 quantified peptides from 165 S GTP-binding proteins. Those peptides with R SGTP/GTP ratio of "#N/A" were only quantified in S GTP-affinity profiling experiment but not in S GTP/GTP competition binding assay. GO annotations for each protein were included. The results were based on two sets of forward and two sets of reverse labeling experiments for both S GTP-affinity profiling and S GTP/GTP competition binding assay. 
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